Previous knowledge on Haplosyllis species from the northern-most regions of the Indian Ocean (including the Red Sea) is confusing, with H. djiboutiensis as the only species originally described in the area. This species was later synonymised with H. spongicola, which in turn was widely reported all along the region. Among these reports, two referred to populations associated to the sponges Theonella swinhoei Gray, 1868 and Liosina paradoxa Thielle, 1899, from the Red Sea and the Indian Ocean, which proved to have marked enough morphological differences, not only to be distinguished from each other, but also from H. spongicola and H. djiboutiensis. Accordingly, these specimens are herein illustrated, compared and described as new species. Haplosyllis eldagainoae sp. nov. is distinguished by a broad aciculae, short and curved chaetal mid-joining point and last article of dorsal cirri very long. Haplosyllis giuseppemagninoi sp. nov ressembles H. djiboutiensis in chaetal shape and body size (small), but may be differentiated by its broad aciculae and the presence of single chaetae on mid-body parapodia. Finally, the description of H. djiboutiensis is complemented with new data on its intra-specific chaetal variability, reproduction and ecology, and the Persian Gulf specimens are compared with those from nearby areas.
Introduction
The northernmost Indian Ocean (i.e. Red Sea, Gulf of Aden, Arabian Sea, Gulf of Oman and Persian Gulf) is regarded as a hot spot of biodiversity, encompassing a large number of endemic species, especially in the Red Sea (Wehe & Fiege 2002) . In the Persian Gulf, most of the cumacean species found in the Iranian coasts were new (Corbera et al. 2005) , and the study of the reports of two originally considered cosmopolitan polychaete species belonging to Spiochaetopterus and Owenia revealed to be new species (Bhaud et al. 2003; Martin et al. 2006) .
The previous knowledge on Haplosyllis from the region was confusing. H. djiboutiensis Gravier, 1900 , the only species originally described for the area, was widely reported all along the region (Amoureux 1983; Amoureux et al. 1978 Amoureux et al. , 1980 Ben-Eliahu 1972 , 1977 Ben-Eliahu & Safriel 1982; Fauvel 1919 Fauvel , 1927 Fauvel , 1933a Fauvel , b, 1951 Fauvel , 1955 Hartman 1974; Hartmann-Schröder 1960; Kiseleva 1971; Mohammad 1971 Mohammad , 1976 Mohammad , 1980 Monro 1937 Monro , 1939 . Later, the species was considered as synonymy of the Type species, H. spongicola (Grube, 1855) , during decades (Fauvel 1927; Licher 1999; Wehe & Fiege 2002) and, more recently, it has been confirmed again as valid (Lattig & Martin 2009 ).
In the southernmost region, H. trifalcata (Day, 1960) was the single well-defined species, but was scarcely reported, while most reports of the genus refer again to H. spongicola (Day 1934; Hartmann-Schröder 1960; Kohn & Lloyd 1973; Magnino & Gaino 1998; Magnino et al. 1999) . Nevertheless, Magnino & Gaino (1998) , and Magnino et al. (1999) already discussed about the morphological differences between the postulated populations of "H. spongicola" associated to two different host sponges, Theonella swinhoei Gray, 1868 and Liosina paradoxa Thielle, 1899, from Red Sea and East Africa (Tanzania). According to the current knowledge, these differences were marked enough to differentiate each one from the other, from the Type species, and from all currently known species of the genus (Lattig et al. 2007; Lattig & Martin 2009; Lattig et al. 2010) In this paper, these two endobiotic species are formally described, illustrated and compared. In addition, the description of H. djiboutiensis is complemented with new data from material collected in the Persian Gulf, which allowed us to describe the intra-specific chaetal variability, as well as to provide new information on its reproduction and ecology, and to compare the Persian Gulf specimens with those from nearby areas.
Material and Methods
Detailed descriptions of the collection methods for the host sponges and the endosymbiotic syllids are included in Magnino & Gaino (1998) and Magnino et al. (1999) . The specimens from Qatar and Abu Dhabi were collected during routine monitoring surveys carried out by the French company CREOCEAN within the frame of baseline studies for the French company TOTAL. In Qatar, the host sponge was collected on coarse sand bottoms with the help of a van Veen grab (0.1 m 2 in surface) after filtering on a mesh of 1 mm pore size. The retained material was first fixed with a 10% formalin sea water solution buffered with Borax, stained with Rose Bengal and then preserved in 70 % ethanol until studied. In Abu Dhabi, the samples were obtained from the underwater supports of oil platforms by scrapping 20x20 cm squares and then processed as those from Qatar.
Observations of the Haplosyllis specimens were made using an Olympus SZ30 stereomicroscope and an Olympus CH30 high power microscope. Drawings were made using a camera lucida. Scanning electron microscope (SEM) images were taken at the "Servei de Microscopia Electrònica" of the "Institut de Ciències del Mar" of Barcelona (ICM, CSIC). All specimens were prepared using standard SEM procedures ).
Specimen's length is indicated as small to mid-sized (< 5-10 mm long), or large (> 10 mm long). The terms used for chaetal characters are found in Martin et al. (2003) and Lattig & Martin (2009 Imajima & Hartman, 1964 : 129. Geminosyllis Imajima, 1966 : 233.-Kudenov & Harris, 1995 fig. 1 .26. -Lattig et al. 2007: 561-562 .
Haplosyllis djiboutiensis Gravier, 1900 (Figs. 1A-H; 2A-B)
Syllis (Haplosyllis) djiboutiensis Gravier, 1900: 147-149, pl. 9, fig. 3 . Haplosyllis djiboutiensis. -Lattig & Martin, 2009: 18, fig. 12 . Haplosyllis spongicola. -Imajima, 1966 : 220-221, tex-fig. a-h.-Lee & Rho, 1994 fig. 1 
Diagnosis
Body robust, small to mid-sized ( Fig. 1A-B) ; pharynx extending 4-6 segments. Anterior chaetae with short MF and denticles on US (Fig. 1C) ; mid-body parapodia with 2-3 chaetae of two different sizes (Fig. 1D ); smallest chaeta with short proximal tooth (Fig. 1F ), largest chaeta with MJP long and straight and apical teeth equal in size (Fig. 1E ). 1-2 posterior aciculae.
Remarks
The syntype of H. djiboutiensis was a poorly preserved specimen, flat (likely as a result of a long time permanence in a microscopic slide), slender, with the proventricle occupying four segments. The re-description of the Type specimen helped to distinguish the species from H. spongicola (Lattig & Martin 2009 ), but it was not possible to define its morphological variability. The access to the rich Abu Dhabi and Qatar populations allowed us to study this relevant aspect, highly increasing our knowledge on the species. The specimens from Qatar were robust (Fig.  1B) , slightly smaller and with a number of dorsal cirri articles similar or slightly lower than the Type specimen. The Abu Dhabi specimens were slender (Fig. 1A) , slightly longer and with a wider range in the number of dorsal cirri articles than those of the Type specimen (Table 1) . In both cases, the mid-body dorsal cirri alternated in length and never exceeded body width. In addition, both the segments occupied by the proventricle and muscular cell rows were more numerous than in the Type specimen, reaching up to 12 and from 36 to 41, respectively ( Table 1 ). The chaetal shapes followed the same pattern as that of the Type specimen, with short MF on anterior chaeta (Fig. 1C) , and mid-body chaetae of two different sizes (Fig. 1D-F) . Nevertheless, there were some small variations in MJP, which was shorter in Qatar (Fig. 1D ) and longer and more similar to those of the Red Sea type, in Abu Dhabi (Fig. 1E ). In addition, the angle between apical teeth in longest chaetae was much wider than the corresponding one in shortest chaetae ( Fig. 1E-F) .
Reproduction
Haplosyllis djiboutiensis reproduced by stolons having pairs of black parapodial spots, probably acephalous. One specimen from Abu Dhabi was in reproductive stage, having parapodial spots and swimming capillary chaetae together with 4-5 typical chaetae in the last 12 segments ( Fig.  2A-B) 
Ecology
Associated to undetermined sponges both in Qatar and Abu Dhabi, where they reached densities of up to 200 and 900 specimens inside a single, relatively small host individual, respectively. In Qatar, the host sponge inhabited coarse sand bottoms, where it was partly buried with only part of its body protruding out of the sediment surface. In Abu Dhabi, the worms inhabited at least four different host sponge species, which were collected from the submerged pillars of an oil platform.
Distribution
Red Sea, Persian Gulf, Korea, Southern Japan, Australia (Lattig et al. 2010) .
Haplosyllis eldagainoae sp. nov. (Figs. 3A-I , 4A-F, 5A-F, 6A-C)
Haplosyllis spongicola: Magnino & Gaino (1998) : fig. 5a -c. -Magnino et al. (1999) : fig. 3b- 
Description
Body translucent, small-sized, 2-4 mm long, about 0.3 mm wide excluding parapodia, for 16-30 chaetigers (Fig. 4A) . Dark green in vivo, pale yellow when preserved; with small dorsal granules, more evident on posterior segments and parapodial lobes (Fig. 3A, B) . Prostomium subpentagonal, wider than longer, two pairs of small red eyes in trapezoidal arrangement. Nuchal organs between prostomium and peristomium as two ciliated grooves (Fig. 4D) . Median antenna inserted on middle of prostomium (8-18 articles); lateral antennae on anterior margin (5-9 articles) (Fig. 4B) . Palps long, broadly triangular, fused at their bases, with upper-ventral groups of cilia as sensory organs. Pharynx orange, extending through 3-5 segments, as wide as proventricle, with large anterior tooth, crown of 9-10 soft papillae and inner ring of cilia (Fig.  4C) ; papillae with cilia similar to those on palps. Proventricle dark-brown, cylindrical, extending through 3-5 segments, with 25-26 muscular cell-rows (Fig. 3A) . Peristomium well defined, shorter than subsequent segments. Dorsal tentacular cirri longer (7-16 articles) than ventral ones; anterior dorsal cirri slender, similar to tentacular cirri, with last article long, triangular (Figs. 3A; 5A). First dorsal cirri longer than remaining ones (5-16 articles), second and third short (1-2, 1-4 articles, respectively); fourth long (2-7 articles), fifth short (1-2 articles), sixth longer (2-5 articles) (Figs 3A; 4B) . Subsequent cirri short, with 1-3 articles, last article longer (Fig. 5B) . Ventral cirri digitiform, not longer than parapodial lobes, gradually shortening to posterior end (Fig. 3 C, D) . Chaetae all bidentate, 2-3 per parapodium, broad, all similar in shape, with LMF similar to SW; MJP very short, curved; denticles on US of MF absent or very short; apical teeth equal in length, long, well separated by wide angle (Figs 3F,G, I; 4E; 5E). One acicula per each parapodium, broader than chaetae, with curved upwards-directed tip (Figs 3E, H; 5D, F) sometimes protruding out of parapodia (Fig. 4F) . Pygidium with two short anal cirri (1-2 articles) (Fig. 5C ).
Remarks
Haplosyllis eldagainoae sp. nov. was first reported as H. spongicola (Magnino & Gaino 1998; Magnino et al. 1999) but is easily distinguishable from all previously known species of the genus by its broad aciculae, short and curved MJP and, specially, by the last article of dorsal cirri, which is very long. H. eldagainoae sp. nov. more closely resembles H. basticola in body size (small) and chaetal shape. However, the latter has much shorter dorsal cirri having a short last article (long, triangular in the new species).
Etymology
The species name "eldagainoae" is dedicated to Elda Gaino, who collected the material and participated in the description of the ecology of the different populations and their relationships with the host sponges.
Reproduction
Some Red Sea females were in reproductive stage (Fig. 6B-C) , with the last 13 segments containing numerous oocytes. Numerous juveniles less than 15 chaetigers long (Fig. 6A) share the canals of the host sponge with the adults.
Ecology
The two examined populations of H. eldagainoae sp. nov. from Egypt (Red Sea) and Tanzania (Indian Ocean) are strict endosymbionts of the sponge Theonella swinhoei. The worms inhabit the canals of the aquiferous system of the host, both the inhalant and exhalant parts. There is usually one specimen per canal, but occasionally two or three can be found inside the same canal, reaching densities of about 70 specimens per cm 3 . Living specimens share the dark green colour of the host sponge and seemed to feed on the host, likely supporting a parasitic relationship (Magnino & Gaino 1998; Magnino et al. 1999) , however, the host sponge supports the presence of the worm population. Recently, a mutualistic character has been postulated for similar relationships between syllids and sponges, with the worms being able to defence the host from external predators , and so this could be the right situation in this case too.
Distribution
Red Sea (Egypt); Indian Ocean (Tanzania). 
Haplosyllis giuseppemagninoi

Description
Body robust, small to medium-sized, 2-5 mm long, 0.3-0.5 mm wide excluding parapodia, for 28-40 segments (22-23 on juveniles) (Fig. 8A) . White pale to orange in vivo, pale yellow when preserved. Scarce round, small, dorsal granules on posterior segments, almost absent from midbody and anterior segments. Prostomium subpentagonal, wider than long, with two pairs of small red eyes in trapezoidal arrangement. Nuchal organs between prostomium and peristomium as two ciliated grooves. Median antenna inserted on middle of prostomium (14-23 articles); lateral antennae on anterior margin (7-12 articles). Palps long, broadly triangular, fused at their bases; sensory organs of palps not seen. Pharynx orange, extending through 2-4 segments, as wide as proventricle, with large anterior tooth, an inner ring of cilia and crown of 10 soft papillae (Fig.  8B ) with sensory organs as tufts of cilia on ventral side. Proventricle dark-brown, cylindrical, extending through 3-7 segments, with 25-28 muscular cell-rows (Fig. 7A) . Peristomium well defined, shorter than subsequent segments. Dorsal tentacular cirri longer (9-19 articles) than ventral ones. Anterior dorsal cirri similar to antennae and tentacular cirri. First dorsal cirri longer than remaining ones (10-21 articles), second and third short (3-9, 3-11 articles, respectively); fourth slightly longer (4-14 articles), fifth short (2-6 articles), sixth longer (2-10 articles) (Fig.  8C) . Subsequent cirri short, with 1-8 articles (Fig. 8E) . Cirri from posterior segments very short, smooth or with 2-3 articles (Figs 7B; 8D) . Ventral cirri digitiform, not longer than parapodial lobes, gradually shorter to posterior end (Fig. 7C-D) . Chaetae all bidentate, two on anterior parapodia (Fig. 8F) ; one at mid-body segments (Figs 7E; 8G-H; 9A), 2-4 on posterior parapodia (Figs 7G-H; 8I) ; LMF similar to SW; MJP straight, relatively long on anterior and posterior chaetae, vs. short, curved at mid-body; denticles on US of MF absent or very short; apical teeth equal in length, long, separated by wide angle. Two aciculae in anterior parapodia (one straight, other with slightly curved tip); from proventricle region to posterior end one acicula per parapodium, broad, with curved upwards-directed tips (Fig. 7F, I ) sometimes protruding out of parapodia (Fig. 9B-C) . Pygidium with two short anal cirri (3-10 articles) (Fig. 7B) .
Remarks
Haplosyllis giuseppemagninoi sp. nov. was first reported as H. spongicola (Magnino & Gaino 1998) . However, it is easily distinguishable from the Type species of the genus by its broad acicula and the presence of a single chaeta (occasionally two) on middle parapodia. The new species more closely resembles H. djiboutiensis in chaetal shape and body size (small). However, the latter has two chaetae on each mid-body and posterior parapodia, which are different in shape and size, one with MJP straight and long (Fig. 1E) , and a smaller one with short MJP and apical teeth separated by wide angle (Fig. 1F) . The new species has only one chaeta per parapodia with short MJP, or rarely two chaetae but similar in shape and size (Fig. 7G−I ). In addition, the midbody cirri in H. djiboutiensis are clearly articulated instead of short, sometimes smooth in H. giuseppemagninoi sp. nov.
Haplosyllis giuseppemagninoi sp. nov. may be easily distinguished from H. eldagainoae sp. nov. in life habits (i.e. being strict endosymbionts of L. paradoxa and T. swinhoei, respectively), as well as in chaetal and cirri shape, particularly due to the short MJP and the long and triangular upper article of all cirri of H. eldagainoae sp. nov.
Etymology
The species name "giuseppemagninoi" is dedicated to Giuseppe Magnino, who collected the material and participated in the description of the ecology of the different populations and their relationships with the host sponges. He also kindly loaned us both the Haplosyllis and the host sponges.
Reproduction
Not seen.
Ecology
Haplosyllis giuseppemagninoi sp. nov. is a strict symbiont of Liosina paradoxa, inhabiting a small reef bank of the Zanzibar Channel (Indian Ocean), at 7-22 m deep. The worms inhabit both the inhalant and exhalant canals of the aquiferous system of the host sponge, usually one specimen per canal, but occasionally two or three were in the same canal. The colour of both worms body and gut contents mimics that of the host sponge, likely supporting a parasitic relationship (Magnino & Gaino 1998) , but see discussion above on the ecology of H. eldagainoae sp. nov.
Distribution
Indian Ocean, Tanzania.
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